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Table II: The matrix of correlation coe�cients used to determine the combination of the CDF top-quark mass.

CDF Preliminary
Correlations between the input top-qark mass measurements

Run I published Run II published Run II preliminary

`+jets `` alljets `+jets LXY MET `` alljets

CDF-I `+jets 1.00 0.29 0.32 0.49 0.07 0.26 0.54 0.27

CDF-I `` 0.29 1.00 0.19 0.29 0.04 0.16 0.32 0.17

CDF-I alljets 0.32 0.19 1.00 0.30 0.04 0.16 0.37 0.18

CDF-II `+jets 0.49 0.29 0.30 1.00 0.08 0.32 0.52 0.30

CDF-II LXY 0.07 0.04 0.04 0.08 1.00 0.04 0.06 0.04

CDF-II MET 0.26 0.16 0.16 0.32 0.04 1.00 0.29 0.18

CDF-II `` 0.54 0.32 0.37 0.52 0.06 0.29 1.00 0.32

CDF-II alljets 0.27 0.17 0.18 0.30 0.04 0.18 0.32 1.00

Using the inputs from Table I and the correlations specified here, the resulting matrix of total correlation129

coe�cients is given in Table II.130

The measurements are combined using a program implementing two independent methods: a numerical �2
131

minimization and the analytic best linear unbiased estimator (BLUE) method [27, 28]. It has been checked that132

they give identical results for the combination. The BLUE method yields the decomposition of the uncertainty133

on the CDF Mt combination in terms of the uncertainty categories specified for the input measurements [28].134

V. RESULTS135

The resultant combined value for the top-quark mass is136

Mt = 173.20± 0.51 (stat)± 0.71 (syst) GeV/c2.

Adding the statistical and systematic uncertainties in quadrature yields a total uncertainty of 0.93 GeV/c2,137

corresponding to a relative precision of 0.54% on the top-quark mass. It has a �2 of 5.6 for 7 degrees of138

freedom, corresponding to a probability of 58%, indicating good agreement among all input measurements.139

The breakdown of the uncertainties is shown in Table III. The total statistical and systematic uncertainties are140

reduced relative to the Winter 2011 combination [12] and the published combination [15] due to the increase of141

the CDF data samples in the `+jets and MET analyses.142

The pull and weight for each of the inputs, as obtained from the combination with the BLUE method, are143

listed in Table IV. The input measurements and the resulting CDF mass of the top quark are summarized in144

Fig. 1.145

The weights of some of the measurements are negative, which occurs if the correlation between two measure-146

ments is larger than the ratio of their total uncertainties. In these instances the less precise measurement will147

acquire a negative weight. While a weight of zero means that a particular input is e↵ectively ignored in the148

combination, channels with a negative weight a↵ect the resulting Mt central value and help reduce the total149

uncertainty [27]. To visualize the weight each measurement carries in the combination, Fig. 2 shows the absolute150

values of the weight of each measurement divided by the sum of the absolute values of the weights of all input151

measurements. Negative weights are represented by bins with a di↵erent (grey) color. We note, that due to152


